ABSTRACT
INTRODUCTION
One of the essential tasks creating of a state is to ensure people to live in safety by preventing crimes and create a more peaceful community structure.
To this end, the state should eliminate possible threats against the safety of citizens and enable the healthy development of the society (Bal, 2003) . All of the countries give weight to the crime prevention strategies because of the damage crimes inflict on societies. Costs related with prevention measures taken by the countries reaches very high levels. However, despite crime prevention efforts the rates of crime is increasing day by day throughout the world (İçli, 2007) .
The main point of the study is to analyze the crimes occurring in different regions of Turkey via time series analyzing methods. The reason why we need to study such a topic is the importance of crime prevention for Turkey. Peace and security is very important for the community and to ensure them, crime prevention strategies are one of the essential means (Kaygısız and Sever, 2006) .
In an environment where safety and security is not provided; since the basic security needs of the society are not being provided, to achieve or to sustain the development progress will be difficult. Prevention of incidents before they occur or prediction of the events makes the law enforcement be ready for the duties and in terms of citizen means to live in a peaceful society.
This idea is the motivation of this study.
The aim of this study is to give regional crime models by taking into account the creation process of historical data. By the help of obtained regional crime time series models, consistent forecasting for the future can be done. Another aim of the study is to bring a different point of view to policy makers for planning their security strategies in the future. In this study; time series models are going to be put forward for problems encountered in different geographical regions of Turkey by using time series analysis methods in the field of crime prevention.
In the countries; control and supervision of crime are given to criminal justice and law enforcement institutions. This task includes; preventing crime, arresting and prosecution of criminals quickly, execution of the sentence, social reintegration of the offender back to society (Sutherland and Cressey, 1966) . Factors affecting the internal security of the countries include terrorism, organized crime, smuggling, attacks on virtual environment, drugs, illegal migration, human trafficking and traffic offenses (Williams and McShane, 1999) .
Although crime and crime preventive strategies are the subjects of the social sciences, in recent years, different disciplines have begun to give importance to this field. For this reason, many important scientific research has been made in the area of crime prevention strategies.
To find the right solution to the problems encountered, accurate modeling and analysis needs to be done. Crime prevention strategies for modeling are also important. In accordance with past data to reveal the structures and the creation of models, time series analysis of the data comes to the forefront.
Time series analysis is a source of information and method (Göktaş, 2005) .
Time series analysis is one of the most widely used methods and may contribute to solution of the problems encountered in social sciences. By looking at problems from different disciplinary perspectives, routines can be demolished and creative and more effective solutions can be found for the existing problems. The creation of new models for the crime and making crime forecasts by these models develops as the time series analysis studies gain popularity.
The steps taken to prevent crimes are important. Threats to effective crime prevention planning in the regions should be studied well. Revealing the correct data structure of the past has a crucial property for efficient forecasts. By means of accurate forecasts, security planning will be successful.
Desired result of this study is to forecast rates of crime in different regions and to assist decision-makers for their crime preventing strategies. Crime rates have been studied in 7 different geographical regions of Turkey. For each region; crimes (Most common crimes are included in the study. These are "Murder", "Intentional injury", "Coercion and blackmail", "Maltreatment", "Theft/Burglary", "Offence against property", "Injury/kill with traffic accident". The data including the crime rates (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) 
is obtained from Turkish Statistical Institute and
Turkish General Command of Gendarmerie) occurred between the years 2001-2010 have been analyzed by time series analysis on a monthly basis. In the analysis, the appropriate time series models are given for each region, the validations of the models are tested and forecasts have been done. Consistency of the forecasts obtained from the time series models has been compared and checked by the official data of 2011.
In the second chapter, the basic concepts of time series are given. In the third chapter, a literature review is presented. In the fourth chapter, a short review of the applied method; in the fifth section, time series graphs and correlograms of the regions are given. The appropriate time series models for each regions, the projections obtained from these models and their comparisons with the official data are given in the sixth section.
TIME SERIES ANALYSIS
Time series concept, although has been growth in 1970, mainly has emerged as a method after 1940 with the book of Box-Jenkins named "Time Series Analysis: Forecasting and Control".
Time series are analyzed for various purposes. One of the purposes of the analysis of series is making predictions about the future and this is the most used purpose of the time series (Gujarati, 1999) . Other aims can be considered as; -Revealing the major features of the series, -Explaining the relationship between the series, -Revealing the functioning mechanism of the event that creates the series or ensuring the improvement and control of the system in scheduled direction by using the information obtained from the past events of the system (Göktaş, 2005) .
A time series is a sequence of data points, measured typically at successive points in time spaced at uniform time intervals. Examples of time series are; amount of product exported monthly from a factory, number of accidents that occur weekly on a highway, monthly precipitation of a city (Akdi, 2010) . According to another definition; a time series is the series that created by the arrangement of raw data according to time units such as day, month, year. (Çilingirtürk, 2011) .
Time series are used in statistics, signal processing, pattern recognition, econometrics, mathematical finance, weather forecasting and earthquake prediction.
Time series analysis comprises methods for analyzing time series data in order to extract meaningful statistics and other characteristics of the data. While being used in the applications, it is necessary that the time series have a trusted extension into the past (Göktaş, 2005) .
Time series forecasting is the use of a model to predict future values based on previously observed values. While regression analysis is often employed in such a way as to test theories that the current value of one time series affects the current value of another time series, this type of analysis of time series is not called "time series analysis" (Akdi, 2010) .
a. Stationarity
One of the important concepts in time series is the stationarity. Prior to the statistical analysis of series; it is necessary to put out the process that makes up that series whether constant over time or not. Stationarity of series is usually seen as an assumption. Almost all the statistical inference is done under the assumption of stationarity of the series. Focusing of the stationarity of the time series can be explained simply as follows: If you have a stationary stochastic process, the behavior of the series is valid only for the period under consideration; it cannot be made a generalization for the series about other periods. A stationary process has the property that the mean, variance and autocorrelation structure do not change over time.
Before carrying out a statistical analysis of time series, the stationarity of the process that the series are created should be investigated whether it is constant over time or not. When an analysis is conducted with non-stationary time series, traditional t and F tests and 2 R value can give biased results (Göktaş, 2005) .
If a time series is nonstationary, we can study its behavior only for the time period under consideration. Each set of time series data will therefore be for a particular episode. As a consequence, it is not possible to generalize it to other time periods. Therefore, for the purpose of forecasting, such (nonstationary) time series may be of little practical value (Gujarati, 1999) .
A stochastic process is said to be stationary if its mean and variance are constant over time and the value of the covariance between the two time periods depends only on the distance or gap or lag between the two time periods and not the actual time at which the covariance is computed. In the time series literature, such a stochastic process is known as a weakly stationary, or covariance stationary, or second-order stationary, or wide sense, stochastic process (Gujarati, 1999) .
A time series {x t : t ϵ T} is said to be stationary if it satisfies the following conditions:
If a time series is not stationary in the sense just defined, it is called a nonstationary time series (weak stationarity). In other words, a nonstationary time series will have a time varying mean or a time-varying variance or both.
b. Unit Root
A test of stationarity (or nonstationarity) that has become widely popular over the past several years is the unit root test. Systematically investigating the existence of unit root test in a series has been put forward by the Dickey and Fuller (1979) Let;
is given.
If we subtract
Testing hypotheses is determined as follows;
If the equation (1) is an auto regressive process (AR) and coefficient of 1 t X  is equal to one (|  |=1) it shows the presence of unit root.
A stochastic process is purely random if it has zero mean, constant variance σ 2 , and is serially uncorrelated. t u is assumed to be a white noise process which is independently and identically distributed as a normal distribution with zero mean and constant variance.
Dickey-Fuller uses three different regression equations for the existence of unit root.
In the equations where t is the time or trend variable; (4) is the random walk; equation (5) is the random walk with drift; equation (6) shows the state with drift around a stochastic trend.
In each case, the null hypothesis is that  = 0; that is, there is a unit rootthe time series is nonstationary. The alternative hypothesis is that  is less than zero; that is, the time series is stationary. If the null hypothesis is rejected, it means that t X is a stationary time series with zero mean in the case of (4), that t X is stationary with a nonzero mean in the case of (5), and that t X is stationary around a deterministic trend in (6). The partial correlation between two variables is the correlation that remains if possible impact of all other random variables has been eliminated. To define the partial autocorrelation coefficient, another notation is being used;
where ki  is the coefficient of the variable with lag "i" if the process order "k". have been eliminated (Kirchgassner and Wolters, 2007) .
The analysis of the correlogram of the autocorrelation and partial autocorrelation functions is used in determining the Autoregressive (AR) and Moving Average (MA) models. Because autoregressive process explains a variable with its lagged values, partial autocorrelation function is used to determine the order of the process. Autocorrelation coefficients are used in the determination of the order of the moving average model (Akdi, 2010 ).
An autocorrelation and partial autocorrelation functions of a stationary time series may approach to zero value slowly. In this case, it can be said that time series model have both AR and MA process at the same time (Akdi, 2010) .
LITERATURE REVIEW
There are studies in which time series analysis, panel data studies and panel cointegration analysis are applied to different type of crime data. As a general evaluation, studies were largely carried out in order to contribute to econometrics literature. The vast majority of the studies are related to identify the relations between the society's economic, social, demographic, justice and security features with various crimes. Questions whose answers investigated are; "What is the relationship between social structure and crimes? How the effects of economic development to a particular crime can be modeled? What are the effects of the demographic structure to the crime types? How does unemployment rate affect crime amounts? What are the effects of income inequality to crime rates?".
Looking at the general framework, common property of the econometric models given in this problem field aims to give a formula for understanding the problems encountered. In this study, we aimed to give rather than an econometric model; we prefer to give a time-series model. Economic modeling approach to crime has gained momentum after the 1960s. Beki, Zeelenberg, and Montfort (1999) in their study for the Netherlands, analyzed the tendencies of various crimes by using the data including years 1950 -1993 . Deadman's (2000 study for England; econometric and time series analysis has been used to estimate the trend of burglary from houses. Andrienko (2001) , for Russia, using the data between the period 1990-1998 belong to 70 settlement aimed to find out the factors which affect the crime trends. Sookram et al. (2010) , using the time series data obtained from Trinidad and Tobago, examined the major crimes rates and long-term cointegration relationship between the various socio-economic indicators. Cook and Cook (2011) , in their study of "Are US Crime Rates Really Unit Root Processes?"; showed the unit root hypothesis to be rejected for all classifications of criminal activity examined over the period 1960-2007. Aslan and Ocal (2012) , have done a study for the continuity of crime rates in Turkey, in their study they used the unit root test for heterogeneous panels, the continuity of the crime rates for the provinces have been analyzed and the convergence of crimes were studied.
APPLIED METHOD
Since the stationary of a time series is important, the entire series is tested whether they are stationary or not. Firstly; model and model parameters are estimated, secondly; tests have been done for the given models. As a last step we have used the models for forecasting the crime rates. Stationary test is applied the equations (4), (5) and (6) respectively. If the significance levels of the critical values of the ADF test values of variables are greater than absolute value of the series, the series is stationary and there is no unit root. If the absolute value is less than the critical value, the series has a unit root and it is not stationary. In this case, the first difference of the series on the stationary test is applied again. Process continues until the series is stationary.
RESULTS
Testing stationary of time series EViews-7 and obtaining time series model and for predictions SAS 9.1 programs were used. After the stationary test; models for each region were obtained.
In modeling of time series, autocorrelations and partial autocorrelations are the most important tools. After a certain delay, if the autocorrelations have the value around zero, modeling this kind of data as MA (Moving Average) is suitable. After a certain delay, if partial autocorrelations have the value of zero then modeling this kind of data as AR (Auto Regressive) is suitable. If autocorrelation follows a certain periodicity, the seasonal time series model could be proposed for this type of time series data. If the autocorrelations of any time series are different from the given above, it would be appropriate for modeling the data as an ARMA model. For appropriate time series models especially (AR) models were taken into account because (AR) models are more sensitive for forecasts (Akdi, 2010) .
The time-series graphs, correlograms of autocorrelation and partial autocorrelation of the series are given in Figure-1, 2, 3 , 4, 5, 6 and 7. Data between years 2001 and 2010 for Region-1 has been given in Figure-1 . In each year, crime amounts increase in months June, July and August. ACF graph has a periodical characteristic. According to partial ACF graph of Region-1; first, second, seventh, eighth, tenth, eleventh and thirteenth lags are outside of the borders. These lags were taken into account while obtaining appropriate time series (AR) model. 
THE TIME SERIES MODELS FOR EACH REGION
According to the values of AIC (Akaike Info Criterion) and SBC (Schwarz Bayesian Criterion) statistics, the best model for the i th region , 1 , 1 2 , 2 , ......
i t i t i t p i t p t
In the proposed models; e t ~ WN(0, σ 2 ) and , i t X is the numbers of crime in the i th region at the t th month. 
After the determinations of the models and estimation procedures have Table A1 in the Appendix.
After obtaining the appropriate time series models for the regions, second part of the study has been done. Since the proposed model is stationary, it is meaning to make forecast for the future. In the following part of our study; since the steps for obtaining appropriate time series models are similar; firstly, the models are given; secondly, forecast results and the comparison with the official data are given below for each region. 
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CONCLUSION
This paper investigates and introduces a practical approach of using time series to forecast crime rates. The first responsibility of each state is to ensure safety and prevent crime. While obtaining crime prevention strategies, we need an accurate analysis of past data. Trend of the data, relationships between them, influence each other and by the help of these factors accurate forecasts can be done for the future.
For the security units, it is important to predict the number of crimes that might be happened in the near future. The unit whose real aim is to prevent crime can take the necessary measures through predictive capabilities. The study considering the rural areas of the seven geographical regions in Turkey particularly contributes to the literature because it takes into account the rural areas. There are studies usually taking into account the police's responsibility areas or urban centers. One of the reasons that the studies concentrate on the city centers is the ease of the data obtained. Another reason is the population density in the cities.
In this study, time series analysis has been applied to historical data of events against public order occurred in different regions of Turkey in period [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] . Time series models suitable to each region have been obtained with the aid of these data. With the help of time series models, forecasts have been done. The forecasts have been compared with the official data. Determining the amount of crime in future periods of these regions is important for planning the security measures to be taken in this study area. The results of the time-series models obtained for the first, second, fourth and sixth 9, 11 and 13) regions are very close to real crime data. It is seen from the graphs that especially the predictions for the fourth and sixth region obtained are very close to the actual crime data.
The security policies for governments are very crucial and to provide against crimes lots of expedients are taken into account. Since time series analysis can be used to obtain forecasts for the future with the help of historical data; we aimed to give a different point of view for security policy makers by using time series approach for forecast. Examining the amount of the events against public order occurred in our country's rural areas, revealing the time series model based on the amount of crime it will help the effectiveness and efficiency of the security units whose main purpose is to prevent crime.
Analysis to be performed with the help of preventive measures against crime, especially by type of crime, the predictions can be made in this direction and this will provide development of law enforcement units themselves and provide the community with a safer environment. Using of the result of the analyses and results will contribute to prevention of crimes and controlling the crimes, to finding new strategies for the development of the security units, to determine the specialties that security units must have in the future and to planning the personnel and sources appropriately.
The time series models and results of predictions obtained from the study will show new ways for planning new strategies in crime preventions and planning that will be made by law-security units. Using scientific analyses means growing the efficiency and productivity of the security units as for each foundation. As a result, moral and material damages caused by crime in the society are going to be minimized and safety expectations of the public will be met effectively.
Finally, this paper advised that security policy makers to be aware of this kind of analysis in the crime preventing strategies.
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